Insertion and deletion mutants of vaccinia virus.
Thirteen viable insertion mutants of vaccinia virus have been constructed. These mutants, containing coding sequences of the herpes simplex virus thymidine kinase (HSV-TK) gene, were generated by marker transfer via in vivo recombination. The mutants were identified using a replica filter plating technique by in situ hybridization using 32P-nick translated HSV-TK sequences and obtained as pure cultures by repeated plaque purification. Some of these insertion mutants were in turn used as substrates to generate viable deletion mutants of vaccinia virus in the presence of 5'-bromodeoxyuridine. An example of this approach resulting in a vaccinia virus deleted of approximately 1.5 kb of nonessential DNA is presented. Furthermore, the analysis of spontaneously occurring viable deletion mutants of vaccinia lacking approximately 21.4 kb of nonessential DNA is described.